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Explore the mysteries of Earth and Mars with JASON Chief Scientist, Dr. Robert Ballard, and a team of 
world-class scientists.

Use this Preview Book to examine the 
content-rich multimedia program developed 
by the JASON Foundation for Education. 

Preview these exciting instructional 
components that have made JASON a
leader in science exploration and inquiry.

n Host Researchers

n Program Contents

n Multimedia Components

n Team JASON Online

n Sample Research Article

n Sample Student Activity

n Sample Activity Masters

n Standards and Assessment

n Professional Development

Welcome to JASON Expedition: Mysteries of Earth
and Mars
Here’s a challenge: take a look at the two pictures on this page. 
One is a photograph of a landscape in southern Colorado. The
other is a picture of the surface of Mars. Can you tell which is
which?

For humans, Mars has always been a source of myths and 
mysteries, hopes and fears. But the more we learn about it, 
the more we find that Mars and Earth actually have a lot in 
common. Could it be that, by comparing Earth and Mars, we can
discover important things about the nature and history of both
planets?

In this JASON Expedition, students and teachers will have a 
once-in-a-lifetime opportunity to work with top scientists as we
seek to uncover the Mysteries of Earth and Mars. We will tackle
some of the big questions facing scientists today: What was the
environment like on early Earth and Mars? How did life arise 
on Earth? And could there be life on Mars? This multimedia
expedition offers middle-grade students a wide range of 
scientific investigation:
n Explore the principles of space travel with NASA engineers 

who helped design the latest generation of Mars rovers and
orbiters. 

n Compare and contrast the geology of Earth and Mars 
alongside NASA’s chief scientist for Mars exploration and
other planetary geologists.

n Come along with leading astrobiologists as they search 
for extreme lifeforms at Mars analogs–locations on Earth
where environmental conditions resemble those on Mars.

Why an expedition to Mars? Why do we care about this desert-
like planet? I’ll tell you what I think. We care because we are all
explorers at heart, and we have a strong natural desire to unlock
the mysteries of our neighboring planet. With NASA launching
one exciting mission to Mars after another, there has never been
a better time to participate in Mars exploration. I hope you will
join our team. 

Dr. Robert Ballard
Founder and Chief Scientist
JASON Foundation for Education

NASA/JPL/Malin Space Science Systems
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Research Focus: What can we learn from studying impact 
craters on Earth and Mars?

Why should students learn about our Solar System?

The Solar System is our real neighborhood. It provides context 
for us to understand our own planet and to seek answers to
questions that have been with people forever. Where did we
come from? Are we alone? Looking for our “roots” in the Solar
System, whether on Mars, the Moon, new worlds such as Titan
(Saturn’s big moon), or elsewhere, is inspiring and requires 
creative thinking.

Where have you traveled for your work? What’s the 
favorite place you’ve been to so far?

My travels have included multiple trips to Surtsey Island off the 
coast of Iceland. It’s one of my favorite places. My license
plates say “SURTSEY” here in Maryland, and people stop me to
try to figure out what that means. I adore Iceland because of
the primeval landscapes that evoke the processes we see on
Mars.

When you are not working, what do you like to do  
for fun?

I have always been passionate about ice hockey. I played 
goaltender for 25 years in kid leagues, high school, college,
club teams, and men’s leagues. I have not played much in the
past few years due to my job and young children at home, but I
remain a hockey fanatic. I hope to get to Mars one day to skate
on its wonderful and cold icecaps!

What advice would you give to students who are 
interested in studying science?

Science is not only about lots of challenging math problems 
and endless homework. It’s really all about exploration. The
hard work involved is just like the training that athletes go
through to be able to participate in the Olympics or profession-
al sports. With a little thinking and creativity, everyone who is
interested can find a role and participate in science.



Introduction: Why Compare Earth and Mars?

Unit 1: Physical Science
Examines the physical properties of space science 
as well as the engineering challenges of robotic
exploration.  Topics include:
� Properties and changes of properties in matter:  

properties of water 
� Motions and Forces:  Newton’s Laws, gravity 
� Transfer of Energy:  potential and kinetic energy 
� Science and Technology: technological design 

National Science Education Standards:
� B.1 Properties and Changes in Matter
� B.2 Motion and Forces
� B.3 Transfer of Energy
� D.1 Structure of the Earth System
� D.3 Earth in the Solar System
� E.1 Abilities of Technological Design 

Unit 2: Earth and Space Science
Examines comparative planetology, the geological 
features and processes on Earth and Mars.  Topics
include:
� Physical Geology: landforms, rocks, minerals, 

and soil
� Geological Processes: tectonics, volcanism, 

cratering, erosion, and measuring 
geological time

� Electromagnetism: waves, infrared radiation, 
and spectroscopy

� Solar System: planets and meteors

National Science Education Standards:
� A.1 Abilities Necessary to do Scientific Inquiry
� A.2 Process of Scientific Inquiry
� B.1 Properties and Changes in Matter
� D.1 Structure of the Earth System
� D.2 Earth’s History

Unit 3: Life Science
Examines requirements for life, astrobiology (the 
search for life throughout the solar system) and
extremophiles (organisms adapted to extreme 
environments).  Topics include:
� Requirements for Life:  energy, nutrients, water 
� Living Systems:  structure and function in living 

systems, cells, microbes 
� Diversity and Adaptation of Organisms:  

extreme environments, extremophiles 
� Earth’s History:  fossils, biosignatures

National Science Education Standards: 
� A Science as Inquiry
� B.1 Properties and Changes in Matter
� C.1 Structure and Function of Living 

Systems
� C.3 Regulation and Behavior
� C.4 Population and Ecosystems
� C.5 Diversity and Adaptations of Organisms
� D Earth and Space Science
� E Science and Technology
� G History and Nature 

of Science
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Expedition Broadcast
The hallmark of the JASON Expedition, the Expedition Broadcast
actively engages students with the JASON host researchers, and 
student and teacher “Argonauts” as they explore Mars analogs—
locations on Earth that approximate in some way the conditions 
found on Mars.  A Program Guide and details of Expedition coverage
are available through TJO.

Teacher’s Edition 
A versatile Teacher’s Edition in wrap-around format with lesson cycle,
teaching tips, links to all multi-media resources, and recommended 
literature selections. See Pages 10-12 to learn more.

Student Activities Book 
A Student Activities Book can function as either a blackline master book 
for the teacher, or as an Expedition workbook for each student.  Book 
contains Articles and Student Activities as well as links to Team 
JASON Online. See pages 8-9 to learn more.

Introductory Video 
The Introductory Video provides an overview of the Expedition, featuring
JASON host researchers and student hosts exploring the physical 
properties of space science and space exploration, the search for life 
on Mars, and the geologic features and processes on Earth and Mars.
Available in VHS and DVD format.

Team JASON Online with Digital Labs
Team JASON Online, a fantastic technology resource that includes a
Teacher Center, interactive tools, activities, curriculum resources, and a
worldwide community of scientists and JASON Expedition participants.
See pages 6-7 to learn more.

Getting Started CD 
The Getting Started CD is a multi-media tour of the Expedition 
components and all the resources available to you through JASON. 
It includes lesson demonstrations, additional activities and teacher
resources with easy-to-follow instructions on how to utilize all the 
dynamic features of the Expedition.  It also includes a tutorial, teacher
resources, and activities using Texas Instruments graphing calculators
and Vernier sensors.



Welcome to the home page of Team JASON Online, your gateway to:

n Teacher Center - access assessment tools and classroom 
management tools

n Digital Labs - engage in interactive online activities and simulations

n State Standards Correlations - see how JASON materials match your 
state’s education standards 

n Resources - links to online components and more

n Message Board - communicate with your class and other participants

n Chats - interact with scientists and authors

n My Journal - provide online feedback to student journal entries

n Unit Organizer - view all multimedia resources for each unit

n Expedition Gallery - see photo collections from the Expedition 
broadcast.

The Digital Labs are student-centered interactive online activities that
model scientific exploration, allowing students to explore real data and
have fun at the same time.

Unit 1 Digital Lab: Searching for Signs of Water
Students explore Gusev Crater with the Spirit Rover. They select a 
geologic feature, choose an instrument to look for evidence of water, and
then compare their results to those of the research scientist. Like real sci-
entists, the more instruments students use, the more confident they can
be in their conclusions.

Unit 2 Digital Lab: The Martian History Mystery 
Students describe the history of Martian geological activity. They estimate
the relative ages of landforms such as impact craters, volcanoes, 
tectonic rift canyons, and wind-formed and water-formed 
features such as lakes, gullies, and river beds. Students 
then create a timeline to indicate when geological 
processes appeared to be most active and create a 
planet-wide activity map to reveal geographical patterns.

Unit 3 Digital Lab: Extreme Microbes
Students choose a particular habitat on Mars. Using 
microbes that live in extreme conditions on Earth 
(extremophiles) as examples, students then design their 
own extremophile that might survive on Mars. They then 
test their extremophile in the Martian habitat to see if 
it is properly adapted to live there.

Expedition Homepage

Digital Lab: The Martian History Mystery



In the Teacher Center, you can manage
classes, review student journals, generate
assessments, share classes with other JASON
educators, and correlate your state’s standards
to the Expedition’s curriculum.

n Class management

n State and National Standards alignment

n Create an Assessment (Test Generator)

n Science textbook alignment

Teacher Center

The Message Board is a virtual worldwide 
community of students and teachers.

n Class Message Boards

n Teacher Message Boards

n Student Message Boards 

Message Boards

Chats and Events provides teachers and 
students the opportunity to communicate 
with the host researchers and authors of 
literature selections. Chat events occur

throughout the school year.

Chats

Linda Jahnke, NASAAmes Research Center
& Jeff Meng, Student Host

 











Hands-on and Inquiry-based 
Each of the twelve Articles included in the 
Expedition is followed by a student Activity that
relates directly to the presentation. Hands-on
and inquiry-based, all Activities include student
learning objectives and correlate to national
and state standards.

Students learn the scientific method by 
exploring and experimenting as scientists.

The Activity Masters accompany the Activities
and provide how-to information, worksheets,
and charts for observing and recording data.



Aligning with Education Standards
JASON Expedition: Mysteries of Earth and 
Mars is truly a standards-based program.
Curriculum materials are built on important
state and national standards. The JASON
Standards Correlator correlates the national
standards as well as individual state standards
to the content of each unit and to the content 
of each multimedia component. 

Assessing Student Knowledge
All assessment items are standards-based 
and correlate to specific national and/or state
standards. 

n A set of multiple choice items for each unit 
appears in the Teacher’s Edition

n A more extensive bank of items is available 
through Team JASON Online to support 
customized test generation

n Show What You Know provides an 
opportunity for student self-assessment 
at the end of each unit

n Authentic performance-based assessment 
in each curriculum unit provides alternative 
measures of student success

Assessment: Multiple Choice Questions

1. The size of an impact crater is affected by all of the 
following EXCEPT

a. the diameter of the impactor
b. the mass of the impactor
c. the color of the impactor
d. the speed of the impactor

National Science Education Standards:
n B.1 Properties and Changes in Matter
n B.3 Transfer of Energy
n D.1 Structure of the Earth System

2. Lucia wants to investigate whether the mass of an impactor 
affects the diameter of an impact crater. She drops three
balls with different masses into a tray of flour. She drops all
three balls from the same height, and she measures the
diameter of each crater that forms.

In this investigation, the diameter of an impact crater 
represents:

a. the hypothesis
b. the constant
c. the independent variable
d. the dependent variable

National Science Education Standards:
n A.1 Abilities Necessary to do Scientific Inquiry
n B.3 Transfer of Energy



When teachers learn together, knowledge and skills advance by quantum leaps.  JASON Academy brings that synergy to life 
in an array of onsite and online programs that help teachers gain confidence teaching core science and math content while
earning NCLB highly-qualified status.

From tightly focused half-day workshops on science inquiry skills to week-long immersion experiences, JASON’s powerful 
professional development programs have helped thousands of teachers become more knowledgeable and effective 
instructors.

JASON Academy Professional Development solutions include:

ONSITE

4JASON Expedition:
Guided hands-on training by Certified JASON 
Trainers on the multimedia components of the
JASON Expedition: Mysteries of Earth and Mars
curriculum.  (length varies)

4JASON Conference:
High-energy conference built around the unveiling 
of JASON Expedition: Mysteries of Earth and Mars
curriculum.  CEUs are available.  (2-3 days)

4JASON Summer Institute:
An expedition site “immersion” experience for 
educators wanting an in-depth experience with the
JASON Expedition: Mysteries of Earth and Mars
theme.  CEUs and graduate credit are available.  
(one week)

4JASON Interactive Science:
Workshops on JASON themes and skills designed 
to enhance a teacher’s understanding of key 
science content. (full day)

4TI / Vernier Supplemental Activities:
Workshop featuring additional JASON activities 
plus TI-73 graphing calculators and Vernier probe
training.  Activity Book/CD included. (full day)

ONLINE

4JASON Expedition:
Guided, synchronous course facilitated by Certified 
JASON Trainers on the multimedia components of 
the JASON Expedition: Mysteries of Earth and Mars
curriculum.  CEUs are available.  (3 weeks)

4Graduate Level Courses:
Content-rich facilitated online graduate level 
courses designed to help teachers meet the 
highly-qualified requirements of No Child Left
Behind.  CEUs and graduate credit available.  
(5 weeks) 

Courses are available in:
n Science
n Math
n Pedagogy

JASON Coach
A custom professional development program can be designed for your educational setting by matching Certified 
JASON Trainer skills and knowledge with your JASON implementation needs.  JASON Coaching services include
JASON Expedition: Mysteries of Earth and Mars curriculum training plus a variety of additional services options.



JASON Math Adventure: Algebraic
Thinking and the Mysteries of
Earth and Mars

This program for grades 6-8 is a multimedia kit of 
activities and resources that engages students in the
mathematics used by scientists and researchers as
they explore the similarities and differences of the
physical and geological properties of Earth and Mars.
The content is organized around six to eight activities
consisting of real-life applications that use algebraic
thinking as the core mathematics. 

Students explore function, algebraic patterns, and 
multiple representations. Algebra topics such as 
integers, variables, coordinate geometry, graphical
representation of data and functions, and linear 
relationships will be applied to science topics such as
temperature, density, gravity, sea level, impact craters,
and robotics. 

Components include:

n Teacher’s Guide with Student Activities

n Assessments consisting of multiple choice and 
performance assessment for each activity

n CD with interactive video segments, mini-labs, 
math tools, and print material

n Video/DVD connecting students to scientists and 
researchers through interviews and site tours 
(Mars analogs)

n Texas Instruments Graphing Calculator activities

Carolina Biological 
Classroom Materials Kits

Carolina Biological Classroom Materials Kits are 
designed to supplement each JASON Expedition:
Mysteries of Earth and Mars Teacher Pack. This 
custom kit provides unique hands-on materials for 
key exercises, classroom demonstrations, and 
learning stations. For 30 students.

Vernier Software & Technology
JASON Probe Packages
Vernier and JASON have teamed up to create probe
packs that are designed to complement JASON 
curricula and professional development offerings.  
The Starter Probe Package includes a Vernier LabPro
interface, Stainless Steel Temperature Probe, TI Light
Probe, Voltage Probe, and pH Sensor. The Deluxe
Probe Package includes a Vernier LabPro interface,
Stainless Steel Temperature Probe, TI Light Probe,
Voltage Probe, pH Sensor, Salinity Sensor, Turbidity
Sensor, Dissolved Oxygen Probe, and Motion Detector.
The JASON probe packs can be used on a computer,
Palm OS handhelds or with TI Graphing Calculators. 
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